If/ is an orientation preserving self-homeomorphism of the closed disc D with the property that if x, y(E.D -N, where the set of fixed points N is finite and contained in D-int D, then there exists an arc A CD -N joining x and y such that/n(^4) tends to a fixed point as m->+ », then it is shown that / can be embedded in a continuous flow on D.
1. Preliminary remarks. Let X be a topological space and let G be a topological group. The ordered triple (X, G, F) is a dynamical system if (1) F:XXG^>X is continuous, (2) F(F(x, gy), g2) = F(x, gi+g2), and (3) F(x, e) =x for every xE:X. If G is the additive group of real numbers, (X, G, F) is called a continuous flow. If G is the additive group of integers, then (X, G, F) is called a discrete flow. A discrete flow determines and is determined by the homeomorphism Fix, 1).
The problem of embedding a discrete flow in a continuous flow can be stated in the following way. Let/ be a self-homeomorphism of a topological space X. Find a continuous flow (Y, R, F) such that (1) F(y, 1) is invariant on a subset Z of Y, (2) Z is homeomorphic to X, and (3) F(y, 1) on Z is topologically equivalent to / on X, i.e. there is a homeomorphism h:X-»Z such that h~l(F(h(x), l))=f(x). If the space X is allowed to be enlarged in order to accommodate F, the problem is referred to as the unrestricted problem. If X= Y = Z, the problem is referred to as the restricted problem.
The unrestricted problem is easily solved [5] , [7] , [8] for any topological space X and any self-homeomorphism.
The two solutions cited in [5] are shown in [9] to be topologically equivalent if and only if the homeomorphism has no fixed points. The restricted problem is only partially solved. In [2] and [ó] it is proved that a self-homeomorphism / of an interval can be embedded in a continuous flow if and only if it is order preserving.
In [S] necessary and sufficient conditions for a self-homeomorphism of a simple closed curve to be embedded in a continuous flow are given. In [3] and [9] sufficient conditions for a self-homeomorphism of the closed disc to be embedded in a continuous flow are given. In [l],
[4], [9] sufficient conditions for a self-homeomorphism of the plane to be embedded in a continuous flow are given.
It is easily shown that a necessary condition for a self-homeomorphism of a subset of the plane to be embedded in a continuous flow is that it be orientation preserving. Thus, throughout this paper / will denote such a homeomorphism.
2. Embedding theorem. Let / be an orientation preserving selfhomeomorphism of the closed disc D. It is well known that/ must have at least one fixed point. If in addition/ has the property that if x, yÇz\D -N, where the set of fixed points N is finite and contained in D -int D, then there exists an arc A QD -N joining x and y such that/"L4) tends to a fixed point as n-*± °°, then it is easy to show that there exist at most two fixed points.
Theorem. /// is a homeomorphism as described above, then f can be embedded in a continuous flow.
Proof. The case where / has exactly one fixed point is proved in [9] . It is clear from the definition of T that T is an orientation preserving self-homeomorphism of 5 with no fixed points. It is also clear that giTgx~l is a self-homeomorphism of P2 with exactly one fundamental region, and is therefore topologically equivalent to a translation [l, p. 71]. Thus, there is a curve LQS such that T'(L) separates 5 It is not difficult to show that er is a continuous flow, and that cr(x, n) =fn(x) for every x£J7 and every integer n.
